Mechanism of transmission and modulation of renal pain in cats; effects of transcutaneous electrical nerve stimulation on renal pain.
Transcutaneous electrical nerve stimulation (TENS) has widely been employed as a method of obtaining analgesia in medical practice. The mechanisms of pain relief by TENS are known to be associated with the spinal gate control mechanism or descending pain inhibitory system. However, most of the studies concerning the analgesic effects and their mechanisms for TENS have dealt with somatic pain. Thus, in this experiment, we investigated the analgesic effects of TENS on renal pain as a model of visceral pain, and the characteristics of the dorsal horn cells with renal inputs. The renal pain was induced by acute occlusion of the ureter or renal artery. The main results are summarized as follows: 1) The renal nerve was composed of A beta, A delta and C fiber groups; the thresholds for each group were 400-800 mV, 1.1-1.5 V, and 2.1-5.8 V, respectively. 2) The dorsal horn cells tested received A and/or C afferent fibers from the kidney, and the more C inputs the dorsal horn cells had, the greater was the response to the stimuli that elicited the renal pain. 3) 94.9% of cells with renal input had the concomitant somatic receptive fields on the skin; the high threshold (HT) and wide dynamic range (WDR) cells exhibited a greater responses than low threshold (LT) cells to the renal pain-producing stimuli. 4) TENS reduced the C-responses of dorsal horn cells to 38.9 +/- 8.4% of the control value and the effect lasted for 10 min after the cessation of TENS. 5) By TENS, the responses evoked by acute occlusion of the ureter or renal artery were reduced to 37.5 +/- 9.7% and 46.3 +/- 8.9% of the control value, respectively. This analgesic effects lasted 10 min after TENS. 6) The responses elicited by squeezing the receptive fields of the skin were reduced to 40.7 +/- 7.9% of the control value and the effects lasted 15 min after TENS. These results suggest that most of dorsal horn cells with renal inputs have the concomitant somatic inputs and TENS can alleviate the renal pain as well as somatic pain.